The Chaco-Pampean plain is one of the greatest plains worldwide; present a wetland macro system (lagoons, marshes, rivers, streams, channels). The water quality of these environments is diverse and has different trace elements natural (As, F, Mo and V) and anthropogenic (Cr, Cu and Pb). The Chaco Pampean plain has an important diversity of fish species however the species of commercial importance are limited. This paper presents the reviews of the studies related to the presence of trace elements in tissues of commercial fishes (shad Prochilodus lineatus and silversides Odontesthes bonariensis) in the Chaco-Pampean plain in recent decades and a discussion about associated information gaps is presented.
). These water bodies have different geomorphological origins and limnological features (Volpedo & Fernandez Cirelli 2013) .
The water quality of these environments is diverse and has different trace elements both natural and anthropogenic. Among the natural elements present in the water of the region we found As, F, Mo and V (Rosso et al. 2011; Puntoriero et al. 2014 Puntoriero et al. a, b, c, 2015 Avigliano et al. 2015) . These elements have a common origin and come from the weathering of Pampean loess generated in the Andes formation. Other elements such as Cr, Cu and Pb may come from the contribution of the industrial and agricultural activities and domestic effluents (Schenone et al. 2014; Avigliano et al. 2015) .
The Chaco Pampean plain has an important diversity of fish species however the species of commercial importance are limited. Among these we can mention the shad (Prochilodus lineatus), the silversides (Odontesthes bonariensis), the wolf fish (Hoplias malabaricus), the leporinus (Leporinus obtusidens), the carp (Cyprinus carpio), the golden fish (Salminus This paper presents the reviews of the studies related to the presence of trace elements in tissues of commercial fishes (shad P. lineatus and silversides O. bonariensis) in the Chaco-Pampean plain in recent decades and a discussion about associated information gaps is presented.
Trace elements in fish muscle
The shad and the silversides are the first two commercially important species of the Pampean plain. The shad is associated mainly with the great rivers of the Río de la Plata Basin (Paraná and Uruguay Rivers) although for its life cycle it also migrates to inhabit lentic water bodies of the floodplain (Sverlij et al. 1993 ). In the late 90's the catch of the shad has increased to a peak of 36,000 tons in 2004 and gradually has decreased to 12,148 t in 2012 (MINAGRI 2014) due to the application of restrictive measures (Volpedo 2014 ). Several authors have determined the concentration of various metals in different organs of these species (Lombardi et al. 2010; Rosso et al. 2013; Puntoriero et al. 2014a, b; Schenone et al. 2014; Avigliano et al. 2015; Vazquez et al. 2015) .
The presence of trace elements in commercial fish muscle is a major problem for food security. Recently, several studies on the presence of various trace elements in muscle of P. Sustainability, Agri, Food and Environmental Research 3(2), 2015: 1-12 ISSN: 0719-3726 Plata per week to have health problems. In Argentina the average fish consumption rate (0.1-0.2 kg per week, FAO 2012) is similar to the rates calculated above for As and Hg in relation to silversides consumption from Chasicó Lake. However, the consumption rate is much lower than the calculated for Pb from Río de la Plata. The result can be specially severe for the lagoon-side and riverside communities which may consume greater amounts of fish leading to higher risk of chronic exposure to contaminants.
Furthermore, Vazquez et al. (2015) determined the Cr, Mn and Zn concentration in different tissues of silverside for Chascomús, Adela, Barranca, Chis-Chis and Tablilla pampasic lagoons. They found that levels of Cr, Mn and Zn in muscle exceed recommended limits by SCF, being dangerous for human consumption.
Particularly arsenic is present mainly as organic species in fish tissues. Water and food are the main sources of income of arsenic in fish. Arsenic concentrations in surface water in different body waters of Argentina were studied in the last decade (Schenone et al. 2007; Rosso et al. 2011; 2013; Puntoriero et al. 2014 Puntoriero et al. a, b, c, 2015 Avigliano et al. 2015) .
The relationship between the concentration of arsenic from water and different fish tissue is influenced by multiple factors. Some of these are environmental factors related to chemical aspects as the bioavailability of arsenic in water, its speciation, physicochemical parameters of water; and others are bio ecological aspects related to species (such as physiology, metabolism and detoxification processes, the story of evolutionary life of the species, type of prey on which it feeds, their patterns of migratory movements, among others).
This relationship is not direct and presents a large inter specific variability, so the results found for a given species could not be applied to another. Overall, this variability in arsenic concentrations in muscle of different fish species also occurs in marine fish. De Gieter and collaborators (2002) found in 25 species of marine fish from North Sea important differences in determined arsenic concentrations. The analysis of the results of these authors evidence that the higher values of arsenic in the muscle was present in species associated to the seabed as soles and rays. In the case of Pb, the presence of this element in water is caused mainly by the contribution of the activities of anthropogenic origin and from there they are bio transferred to the fishes through water and food.
The Hg has two origins in the Chaco-Pampean plain: anthropogenic origin related to industrial activity and natural origin, related to volcanic sediments (Avigliano et al. 2015) .
Studies of toxicological risk from consumption of shad and silversides are limited having been studied health risk because organochlorine pesticides in silversides by Peluso et al. (2009) and the risk for metals by Rosso et al. (2013) , Avigliano et al. (2015) and Vazquez et al. (2015) .
These last authors determined the risk for the consumption using the risk estimation equation USEPA or considering the guides intake values suggested by the same entity. Their findings concluded that consumption of these fishes in balanced diets would not be dangerous for human Sustainability, Agri, Food and Environmental Research 3(2), 2015: 1-12 ISSN: 0719-3726 health. However, in the case of coastal or fishing populations where the diet is based on fish, there could be risk in the consumption. In this case monitoring is recommended to ensure the health of the population.
Discussion
The determination of metals in fishes has many challenges on which to move forward.
We can mention the lack of studies about the presence of trace elements in the native species of the region of commercial importance; variability of methodologies applied in the determination of trace elements which difficult to compare results and follow the medium and long-term problems and limited works on bio transference of elements from the water and the preys to the fishes, among others.
These limitations generate weaknesses at the level of basic scientific and technological knowledge on the resources of the region since they generate socioeconomic problems as these commercial species are consumed in both internal and external markets. The increased work in this line of research will allow generate guidelines that promote this line and allow developing local capacities to train human resources, institutional strengthening of research and development centers, interdisciplinary work between academic-managers and fishermen. In this way the food security of local products was ensured. 
